Recently, our group introduced a new molecular dynamics method to rapidly compute the viscosity of fluids. The technique, termed Momentum Impulse Relaxation (MIR), involves the imposition of a Gaussian velocity profile on an equilibrated system, after which the decay in the profile is monitored as a function of time. By matching the rate of decay of the peak velocity to the corresponding solution to the Navier-Stokes equation, the shear viscosity can be computed. The method was originally applied to simple systems (argon and n-butane) and found to give comparable accuracy to conventional equilibrium and non-equilibrium methods, with more than an order of magnitude reduction in computing time.
